CONVERSION FACTORS
, L. stantoni Imlay, and Kepplerites. It is represented in the Mineral area of Idaho by the same genera and most of the same species, and it is represented on the Oregon side of Snake River Canyon area near Pittsburg Landing by the same species of Xenocephalites and Lilloettia and by Grossouvria. Such an assemblage occurs west of Cook Inlet, Alaska, in the lower part of the Chinitna Formation, associated with and overlying the highest occurrences of Iniskinites.
No faunal evidence has been found concerning the age of the lower 1,000 feet (305 m) of the Trowbridge Shale in the Izee area. Nonetheless, the conformable position of this lower part of the Trowbridge below the fossiliferous middle part, its unconformable position above the Snowshoe Formation, and the southwestward overlap of the lower and middle parts of the Trowbridge far beyond the upper member of the Snowshoe Formation are similar to those aspects of the Iniskinites-bearing beds in the basal part of the Chinitna Formation in southern Alaska. The Iniskinites-being beds, formerly considered to be either of latest Bathonian or earliest Callovian Age, are now assigned to the latest Bathonian on the basis of recent discoveries in Canada.
Likewise, no faunal evidence is available concerning the age of the' upper part of the Trowbridge Shale in the Izee area, but its stratigraphic position shows that it is of early Callovian age.
The late early to middle Callovian in east-central Oregon is represented in the Lonesome Formation by the presence of (1) Xenocephalites throughout the lower 7,000 feet (2,134 m) of the formation; (2) Lilloettia at one locality about 1,250 feet (381 m) above the base of the formation; (3) Pseudocadoceras grewingki (Pompeckj) throughout the upper half of the formation; and (4) Pseudocadoceras cf. P. grewingki throughout nearly all the formation. In comparison with beds containing the ammonite sequence in southern Alaska, the beds in the Lonesome Formation that contain Xenocephalites and Lilloettia cannot be younger than the middle part of the Paveloff Siltstone Member of the Chinitna Formation, which part is of early middle Callovian Age. The beds containing Pseudocadoceras, however, could represent any part of the Callovian above the basal zone of
Macrocephalites macrocephalus. Consideration of both stratigraphic

INTRODUCTION
Some of the ammonites described herein as of late Bathonian to middle Callovian Age were described by the writer in 1964 as entirely of early Callovian Age. After the publication of the 1964 report, many ammonites were collected by H. J. Buddenhagen in 1967;  by H. C. Brooks, Gabriel Paris, and T. L. Vallier in 1968; by Tom Hendrickson in 1972; by D. W. Taylor in 1973; by Paul Smith in 1975;  and by R. W. Imlay and W. 0. Ross in 1965 , 1966 , 1969 , 1973 , and 1975 These collections show that certain parts of the formations of Bathonian and Callovian Age are highly fossiliferous, whereas other parts are poorly fossiliferous. Most of the well-preserved ammonites are 1 in concretions. Most of the crushed and fragmentary ammonites are on the bedding planes of soft shale and are found mainly in roadcuts. Such occurrences suggest that trenching of shale units whose ages are in doubt should yield identifiable ammonites of age value.
Many thanks are due the geologists listed, particularly H. J. Buddenhagen, for information concerning the stratigraphic occurrences of the fossil collections and the characteristics of the formations of Bathonian and Callovian Age.
BIOLOGIC ANALYSIS
The Bathonian and Callovian ammonites from Oregon and Idaho that are described or discussed herein number 371 specimens. Their distribution by genus, subfamily, and family is shown on 
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STRATIGRAPHIC SUMMARY EAST-CENTRAL OREGON
In the area near and south of Suplee, Izee, and Seneca, in east-central Oregon (figs. 1-4), the Bathonian and Callovian sequence consists from bottom to top of about half the upper member of the Snowshoe Formation and the entire overlying Trowbridge Shale and Lonesome Formation (fig. 5 ). The upper member of the Snowshoe Formation, as described by Dickinson and Vigrass (1965, p. 45-47) , is about 1,250 feet (381 m) thick along the South Fork of the John Day River near Izee but thickens northeastward to about 2,000 feet (610 m) and thins southwestward to a featheredge. It consists of poorly exposed volcanic gray to black laminated mudstone and siltstone that is interbedded with thick beds of gray limy volcanic sandstone. The upper member of the Snowshoe rests conformably on the middle member in most of the Izee area or on the volcaniclastic Silvies Member near the head of Lewis Creek. Its contact with the overlying Trowbridge Shale is sharp, is marked by a change from laminated mudstone and sandstone to massive black or green mudstone, and is an unconformity, as is shown by gradual but complete southwestward overlap of the Trowbridge Shale onto the middle member of the Snowshoe Formation (Dickinson, 1962a, p. 252; 1962b, p. 483) . No faunal evidence for the existence of the upper member of the Snowshoe Formation has been found in the Sawtooth Creek, West Myrtle Butte, and Delintment Lake Quadrangles. The Trowbridge Shale exposed in the Izee Quadrangle thickens northeastward from 2,250 feet (686 m) on Flat Creek to 3,250 feet (991 m) on Lewis Creek (table 2) and consists mostly of black to green mudstone and shale characterized by marble-sized black concretions. It is divisible into three members on the basis of the presence of some interbedded volcaniclastic beds (middle member) that thicken northeastward from 100 feet (30.5 m) on Flat Creek to 500 feet (152 m) on Lewis Creek (Dickinson and Vigrass, 1965, p. 60-64, 96; Dickinson, 1962a, p. 252) and that overlie 400-500 feet (122-152 m) of black to green mudstone (lower member) in the type area near Izee.
Southward from the Izee Quadrangle, similar changes in the Trowbridge Shale take place from east to west, according to studies made by H. J. Buddenhagen (written communs., 1967 Buddenhagen (written communs., , 1969 Buddenhagen (written communs., , 1977 Buddenhagen (written communs., , 1978 . Thus, in the northwestern part of the Delintment Lake Quadrangle, the formation is about 1,000 feet (305 m) or less in thickness and consists mostly of black mudstone and shale. About 10 miles (16 km) to the east near Alder Creek, the Trowbridge Shale is at least 1,600 feet (488 m) thick. Another 10 miles (16 km) farther east near Bear Creek, the Trowbridge contains some thin units of fine-grained sandstone and tuff in its upper part and is at least 2,000 feet (610 m) thick. Another 13 miles (21 km) east-northeast of the Bear Creek area, near Jack Andy Creek, the Trowbridge is at least 3,800 feet (1,159 m) thick and consists partly of interbedded shale and tuffaceous siltstone and partly of black laminated shale; it also contains many thin to thick beds of sandstone, of which some are tuffaceous. These data show that the Trowbridge Shale becomes much thicker and sandier eastward over a distance of about 33 miles (53 km).
The Trowbridge Shale near Izee rests unconformably on beds of different ages (Dickinson and Vigrass, 1965, p. 84 (Imlay, 1973, p. 30) in the south-central part of the Sawtooth Quadrangle and at Bear Creek in the northeastern part of the same quadrangle. Evidently the Trowbridge Shale transgressed both westward and southward from the Izee area. The unconformity at the base of the Trowbridge Shale apparently formed at the same time as that at the base of the Chinitna and Shelikof Formations in southern Alaska. Thus, the Chinitna Formation in the Talkeetna Mountains rests on beds ranging in age from late Bathonian to Early Jurassic (Imlay and Detterman, 1973, p. 14, 15; Imlay, 1975, p. 8, 9, 14 
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1-11 terman, 1973, p. 14, 15; Imlay, 1975, p. 14) . On the Alaska Peninsula, the Shelikof Formation rests unconformably on beds of early middle Bajocian Age (Imlay and Detterman, 1973, p. 15; 1977, p. 610) . These remarkable similarities in areas now far apart ( fig. 5 ) could be explained if the areas were once much closer together or if the sea level over great distances in the Pacific Coast region became somewhat lower during formation of the unconformity and then appreciably higher during deposition of the Chinitna and Shelikof Formations and Trowbridge Shale. The fact that Cadoceras is absent in the Callovian beds of eastern Oregon but is abundant in those beds in Alaska suggests that the two areas were fairly far apart during Callovian time.
The Lonesome Formation crops out in the southeastern part of the Izee Quadrangle in Grant County, in the northern and eastern parts of the Sawtooth Creek Quadrangle in Grant and Harney Counties, and in the northern part of the West Myrtle Butte Quadrangle in the same two counties. Its type section along the South Fork of the John Day River in the Izee quadrangle is well exposed, is at least 10,000 feet (3,150 m) thick, rests conformably on the Trowbridge Shale, and consists of thin to thick units of hard, massive volcanic gray to green graywacke that are characterized by graded bedding and sole markings and that alternate with thin to thick units of massive dark-gray to black siltstone, claystone, and mudstone (Dickinson and Vigrass, 1965, p. 64-67; Dickinson, 1962b, p. 483) . The Lonesome Formation exposed in the Sawtooth Creek and West Myrtle Butte Quadrangles is similar lithologically and in thickness to the type section but differs by being less well exposed and more folded. Megafossils are rather sparse throughout all sections. The Lonesome Formation is overlain by Tertiary volcanic rocks.
SNAKE RIVER CANYON AREA IN IDAHO AND OREGON
Unnamed Jurassic beds exposed near Mineral (abandoned), Idaho ( fig. 4) , consist, from the base upward, of (1) about 300 feet (91 m) of a coarse conglomerate; (2) about 100 feet (30 m) of dark-gray thin-to thick-bedded sandy tuff; and (3) 1 ). These rocks consist of black shale and brown graywacke, are tightly folded, are at least several hundred feet thick, and rest unconformably on Upper Triassic rocks (Vallier, 1968, p. 247) . The fossils present consist mostly of ammonites identical with those in similar shaly beds near Mineral, Idaho, and in the Trowbridge Shale of east-central Oregon. Other fossils include a fish scale, a large tooth, and belemnite fragments.
AGES AND CORRELATIONS SNOWSHOE FORMATION IN EAST-CENTRAL OREGON
The lower and middle members of the Snowshoe Formation in the Izee area are dated by ammonites as late Toarcian to late middle Bajocian, as discussed elsewhere (Imlay, 1968, p. C14, C16, C44-C46; 1973, p. 25-30) . The basal part of the upper member is dated as early late Bajocian by the presence of Leptosphinctes (Imlay, 1973, p. 15, 25, 91, pl. 47, fig. 24) . Above is 800-900 feet (244-274 m) of beds that have not furnished any ammonites but that, on the basis of stratigraphic position, should represent the latest Bajocian and most of the Bathonian. In contrast, the upper 700 feet (213 m) of the upper member has provided many ammonites that were once considered to be of late Bathonian or early Callovian Age, or both (Imlay, 1964, p. D8, D9) . The ammonites are now definitely assigned to the late Bathonian (figs. 5 and 6) on the basis of a comparison with recently studied Callovian and Bathonian ammonites from southern Alaska (Imlay, 1975; 1979) .
The ammonite genera of age significance in the upper part of the upper member of the Snowshoe Formation include Bullatimorphites, Xenocephalites, Kepplerites, Torricelliceres, Iniskinites, Parareineckeia, Cobbanites, and Choffatia (tables 3 and 4). They do not include Lilloettia, whose former identification (Imlay, 1964, p. D7) was based on immature specimens of Iniskinites. Most genera of age significance are all associated at one locality (USGS Mesozoic loc. 26778) about 150 feet (46 m) below the top of the member; some are associated at two or three localities (table 4) that are lower stratigraphically. In addition, the lowest occurrences of Xenocephalites, Kepplerites, Torricelliceras, Iniskinites, and Cobbanites are 550-700 feet (168-214m) stratigraphically below the top of the upper member (table 3) . These data compared with those for the ranges of the same ammonite genera in southern Alaska, as discussed herein, make possible a definite late Bathonian Age assignment for the uppermost part of the Snowshoe Formation. 
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Choftia cf.
Of the genera listed (table 3) Xenocephalites in southern Alaska is fairly common throughout the Bowser Formation above the basal beds characterized by Cranocephalites costidensus Imlay (Imlay, 1979) , is common in the lower part of the Tonnie Siltstone Member of the Chinitna Formation (Imlay, 1975, p. 3, 6, 7) , and is represented by a single specimen from near the middle of the Paveloff Siltstone Member of the Chinitna Formation (Imlay, 1953, p. 69, 78, pl. 29, figs. 6, 7; 1975, p. 7) . Its occurrences in the Bowser Formation represent most of the Bathonian, and occurrences in the lower part of the Chinitna Formation represent both uppermost Bathonian and lowermost Callovian; its single occurrence in the Paveloff Siltstone Member represents lower middle Callovian. The species X. vicarius Imlay in Alaska has been found only in the lower part of the Chinitna Formation and in the uppermost part of the Bowser Formation.
Kepplerites in the Cook Inlet region of southern Alaska is rare in the upper few hundred feet of the Bowser Formation and is fairly common throughout the lower three-fourths of the Chinitna Formation. Its age range in Alaska is late Bathonian to early or early middle Callovian. In the Bowser Formation, it is stratigraphically near Iniskinites and Cobbanites. In the basal part of the Chinitna Formation, it is associated with Lilloettia, Iniskinites, Xenocephalites, and Cadoceras. In the uppermost part of its range, it is commonly associated with Cadoceras and Pseudocadoceras (Imlay, 1975), p. 6) . Whether any occurrence is younger than early middle Callovian is doubtful.
Torricelliceras west of Cook Inlet is represented by T. spinosus (Imlay) , which is found a little below the middle 
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spinosus (Imlay)X------------------_---_----------------------------
of the Tonnie Siltstone Member of the Chinitna Formation and just above the range of Iniskinites (Imlay, 1975, p. 6) . It should be of early Callovian Age and a little younger than a specimen from eastern Oregon that has similar ornamentation. Iniskinites west of Cook Inlet, in southern Alaska, occurs in the upper part of the Bowser Formation as well as in the basal part of the Chinitna Formation. It is associated in the lowest part of its range with the highest occurrences of Cranocephalites and the lowest occurrence of Xenocephalites. Higher in the Bowser Formation it is associated with Kepplerites, Cobbanites, and Chinitnites. Those three genera and Iniskinites also are found in the lower two-fifths of the Tonnie Siltstone Member of the Chinitna Formation associated with Lilloettia, Xenocephalites, and Cadoceras. These associations indicated that Iniskinites in southern Alaska ranges in age from late middle Bathonian to at least late Bathonian. Furthermore, the highest occurrences in the basal part of the Chinitna Formation are herein dated as latest Bathonian Age. The fact that Iniskinites acuticostat usImlay, n. sp., in the upper member of the Snowshoe Formation is not associated with Lilloettia or Cadoceras indicates that the member is not as young as the basal part of the Chinitna Formation, which contains those genera in association with I. intermedius (Imlay) .
As both species of Iniskinites are useful in making fairly close age determinations, the Iniskinites intermedius subzone of Imlay (1975, p. 7) is herein raised to the rank of a zone, and the overlying Cadoceras catostoma zone in southern Alaska is restricted to occurrences of that species above the range of Iniskinites.
The new zone of Iniskinites intermedius also includes occurrences of that species below the range of Lilloettia and Cadoceras, as in the uppermost part of the Bowser Formation in southern Alaska. Similarly, a new zone of Iniskinites acuticostatus is herein established for the faunal sequence in the upper part of the Snowshoe Formation of eastern Oregon, as described herein.
Parareineckeia west of Cook Inlet is represented in the basal part of the Bowser Formation by P. hickersonensis Imlay in association with Cranocephalites costidensus Imlay. At Wide Bay on the Alaska Peninsula, it is represented in the lower part of the lower member of the Shelikof Formation by P. shelikofana (Imlay) , which is at about the same stratigraphic position as the lowest occurrence of Lilloettia buckmani (Crickmay) but below all local occurrences of Iniskinites and Cadoceras (Imlay, 1975, p. 12) . These occurrences show that Parareineckeia ranges throughout the entire Bathonian and that, because of its presence in the Shelikof Formation, it could also be of earliest Callovian Age. The close resemblance of the Oregon specimen Arkell, 1956, p. 536 ) that is associated with Iniskinites intermedius (Imlay, 1953, p. 81; 1975, p. 4, 6) (Imlay, 1975, p. 6, 7, 13 In the Delintment Lake area, the association of Parapatoceras and Xenocephalites in the basal beds of the Trowbridge Shale shows that those beds are either of late Bathonian or early Callovian Age. The presence of Lilloettia stantoni Imlay considerably above the basal beds shows that the upper part of the formation in that area is of early or early middle Callovian Age on the basis of a comparison with the ammonite succession in southern Alaska (Imlay, 1975), p. 6, 14) . Correlation of the entire Trowbridge Shale in the Delintment Lake area with only the upper member of the Trowbridge Shale in the type area near Izee is favored by the fact that the lower member disappears southwestward from Izee within a few miles and that the middle member thins markedly southwestward to only 100 feet (30 m) on Flat Creek (Dickinson and Vigrass, 1965, p. 60, 61, 84) .
The presence of Kepplerites near the top of the Trowbridge shale in the Logdell Quadrangle indicates that the formation is not younger than the earliest middle Callovian of Europe or the middle part of the Paveloff Siltstone Member of the Chinitna Formation in southern Alaska (Imlay, 1975, p. 6, 14) .
LONESOME FORMATION IN EAST-CENTRAL OREGON
The Lonesome Formation in east-central Oregon is characterized by Xenocephalites vicarius Imlay or by X. cf. X. vicarius Imlay throughout its lower 7,000 feet (2,134 m), by Lilloettia cf. L. stantoni Imlay at one place about 1,250 feet (381 m) above its base, by Pseudocadoceras grewingki (Pompeckj) near its middle and top, and by P. cf. C. grewingki throughout its upper 9,500 feet (2,896 m) (see fig. 6 and table 5). When comparisons are made with the Callovian ammonite sequence in southern Alaska, the occurrences of these three genera are good evidence that the Lonesome Formation correlates with much of the Alaskan Chinitna and Shelikof Formations above the beds characterized by Iniskinites and that its age must be late early to middle Callovian. 
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JURASSIC BEDS NEAR MINERAL, WESTERN IDAHO
Ammonites from Livingston's locality 88 (Livingston, 1932, p. 33, 34 ) near the abandoned mining town of Mineral, Idaho, include an association of Lilloettia buckmani (Crickmay) and Xenocephalites vicarius Imlay (Imlay, 1964, p. D6, D7) , which in eastern Oregon occur together in the middle part of the Trowbridge Shale and in southern Alaska occur together in the lower part of the Tonnie Siltstone Member of the Chinitna Formation. At another place in the Mineral area (USGS Mesozoic loc. 30082), Lilloetia cf. L. buckmani Crickmay is associated with Kepplerites snugharborensis (Imlay) , which in the Tuxedni Bay area, of southern Alaska, occurs in the basal beds of the Chinitna Formation (Imlay, 1975, p. 4, 6) . In addition, near Mineral, the ammonite Xenocephalites was found (USGS Mesozoic loc. 28651) in association with a small immature ammonite that resembles the inner whorls of Cobbanites talkeetnanus Imlay (1962, pl. 7, figs. 10, 11) 
JURASSIC BEDS NEAR PITTSBURG LANDING IN NORTHEAST OREGON
Some black shale exposed on the Oregon side of the Snake River near Pittsburg Landing likewise may be correlated with the Trowbridge Shale of eastern Oregon and with the lower part of the Chinitna Formation in southern Alaska; the correlation is shown by the association of Lilloettia stantoni Imlay, Xenocephalites vicarius Imlay, and Grossouvria. The presence of Grossouvria shows that the beds are of early Callovian rather than of latest Bathonian Age.
AMMONITE FAUNAL SETTING
The late Bathonian ammonite genera of east-central Oregon are of diverse origin. Those characteristic of the Pacific realm include Xenocephalites, Iniskinites, 
GEOGRAPHIC DISTRIBUTION
Callovian ammonites in eastern Oregon and western Idaho
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GEOGRAPHIC DISTRIBUTION
The geographic occurrences of the Bathonian and Callovian ammonites from eastern Oregon and westernmost Idaho described herein are shown in tables 4 and 5 and figures 1-4. Detailed descriptions of the occurrences are given in table 6. On next spur east of loc. Quad., Grant County, Oreg. One laterally crushed external mold of the adoral part of an uncoiled ammonite bears ornamentation similar to that on Spiroceras and Parapatoceras. Its flank ribs are low, fairly narrow, rather closely spaced, incline considerably forward, become a little stronger ventrally, and terminate ventrally in fairly prominent conical tubercles. In addition, a row of weak tubercles occurs on the ribs high on the flanks. The venter is not preserved.
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This specimen has ribs similar to those on Parapatoceras distans var. densicostatum (Quenstedt) (1886, p. 581, pl. 70, fig. 19; Potonie, 1929, p. 254, pl. 19, fig. 59 ) in density and in forward inclination but appears to have somewhat stronger ventral tubercles. The ribs appear to be weaker and lower than on densely ribbed species of Spiroceras, such as S. annulatum (Deshayes) from eastern Oregon (Imlay, 1973, p. 55, pl. 1, figs. 9-16) . Assignment of the specimen to Parapatoceras rather than Spiroceras is favored by its association with Xenocephalites of late Bathonian to early Callovian Age, whereas Spiroceras is of late Bajocian age.
Figured specimen. -USNM 248071.
Occurrence. -Trowbridge Shale, near base at USGS Mesozoic loc. 29799. Bullatimorphites is represented in eastern Oregon by two small slightly crushed specimens on which only one side is preserved. Both specimens are microconchs, as shown by the presence on each of an apertural constriction. Their outer whorl appears to be nearly as high as wide. Their body chamber occupies about three-fourths of a whorl and is markedly contracted. One specimen bears a broad ventral collar that is not prefectly preserved but does not appear to be strongly flared.
Their ornamentation consists of thick, irregularly spaced ribs that trend radially on the lower part of the flank and irregularly in direction on the upper part of the flanks. Some of the ribs bifurcate low on the flanks, many bifurcate on the middle part of the flanks, and some remain simple. The secondary ribs are a little weaker than the primary ribs. One specimen bears somewhat stronger ribbing than the other.
The suture line is poorly preserved and cannot be traced.
These specimens differ from most microconchs of Bullatimorphites by being much smaller and less inflated. In size, coiling, ribbing, and apparently also in whorl shape they are similar to B. laurenti (Enay) (1959, p. 253, 254, pl. 7b, figs. 4a-c; Hahn, 1971, p. 108, pl. 8, figs. 7a, b) and to B. crimaciense (Enay) (1959, p. 255, pl. 7b, figs. 5a, b, 6a, b; Quenstedt, 1886, pl. 78, fig. 8 ). Both those species were placed in a new genus, Treptoceras, by Enay (1959, p. 253) but were considered by Hahn (1971, p. 106) to be merely compressed taxa of Bomburites (Arkell, 1952, p. 90; Grossouvre, 1891, p. 261, pl. 9, figs. 6a-c) to which he assigned a subgeneric rank under Bullatimorphites.
The correct subgeneric assignment of the Oregon specimens of Bullatimorphites must await the discovery of adult specimens in which the ventral part of the adult apertural collar is well preserved. They cannot be assigned to either Bomburites or Treptoceras unless the ventral part of that collar is strongly flared. The characteristics of this species have been summarized by Imlay (1964, p. D14 Gowericeras snugharborensis Imlay, 1953, U.S. Geological Survey Professional Paper 249-B, p. 99, pl. 53, fig. 9. The holotype is characterized by a rather stout ovate whorl section, a moderately wide umbilicus; moderately strong primary ribs that incline slightly forward on the lower third of the flank and terminate in small conical tubercles; and fine, closely spaced secondary ribs that outnumber the primary ribs about 3.5 to 1. The species is now considered to include an Alaskan specimen that has slightly weaker ribbing and was originally described as Gowericeras sp. (Imlay, 1953, p. 100, pl. 53, figs. 6, 7, 10) .
The species is represented at one locality in western Idaho by three specimens. Of these, the smallest bears ribbing similar to that on the holotype of K. snugharborensis (Imlay) . The largest specimen, herein figured, has similar ribbing that becomes a little finer and denser adorally.
In Alaska, K. snugharborensis was collected near the base of the Chinitna Formation within a sequence characterized by Iniskinites intermedius (Imlay) (Imlay, 1953, p. 65; 1975, p. 4, 6) . In western Idaho, the species was collected with Lilloettia buckmani (Crickmay) , a genus that in eastern Oregon is not known below the Trowbridge Shale and in Alaska is not known below the Chinitna Formation.
Hypotypes. -USNM 252634.
Occurrence. -Unnamed beds near Mineral, Idaho, at USGS Mesozoic loc. 30082.
Kepplerites cf. K. plenus (McLearn)
Plate 2, figure 9 One large laterally crushed ammonite from the Izee area of eastern Oregon is represented by three whorls, of which the inner two are mostly septate and the outer is nonseptate. The ornamentation on the middle whorl is similar to that on the outermost septate whorl and on the adapical end of the body chamber of Kepplerites plenus (McLearn) (McLearn, 1927, pl. 1, fig. 1; 1929, pl. 1; Imlay 1953, p. 99, pl. 49, fig. 21 ). The outer whorl of the Oregon specimen bears much coarser ornamentation than do those of the illustrated specimens of K. plenus just mentioned, but it is much larger and could represent that adult body chamber of the same species.
Figured specimen. -USNM 252635.
Occurrence. -Snowshoe Formation about 550 ft (168 m) stratigraphically below the top of the upper member at USGS Mesozoic loc. 31407.
Kepplerites sp.
Plate 2, figures 12, 13 This species is represented by two laterally compressed specimens. It has a subovate whorl section that is higher than wide, an evenly rounded venter, a fairly wide umbilicus, and evolute coiling that becomes more evolute during growth. Its umbilical wall is low, nearly vertical, and rounds evenly into the flank.
Its ribs curve backward on the umbilical wall, incline gently forward on the flanks, and cross the venter transversely. Its primary ribs are sharp, moderately spaced, and terminate in fairly sharp tubercles at about two-fifth of the height of the flanks. From these tubercles pass pairs of weaker secondary ribs. Most rib 18 SYSTEMATIC DESCRIPTIONS pairs are separated by single ribs that arise freely along the zone of tuberculation. The suture line cannot be traced.
The species shows some resemblance to Kepplerites lindgreni Hyatt from California (Crickmay, 1933, p. 57, pl. 17, figs. 9, 10; Imlay, 1961, p. D-20, pl. 1, figs. 12, 14) and to a similar species from southern Alaska (Imlay, 1961, pl. 1, fig. 13 ), but it differs from both by having fewer secondary ribs per primary rib.
Figured specimens. 
Genus TORRICELLICERAS Buckman, 1922
Torricelliceras izeensis Imlay, n. sp. Plate 3, This species is represented by one much-weathered septate specimen whose inner whorls are well preserved and by one adult specimen, of which only one side and part of the venter is exposed. On the small inner whorls (pl. 3, figs. 7-10), the whorl section is depressed ovate; the umbilicus is moderate in width; the umbilical wall is moderate in height, is vertical at its base, and rounds evenly above into low, fairly flat flanks. During growth, the umbilicus gradually becomes fairly wide and the whorl section higher. On the adult specimen, the body chamber is ovate and is apparently as high as wide. The body chamber is completely preserved, bears a lateral lappet, and occupies about three-fourths of a whorl. It is broken at its adapical end by a small fault and as a result has moved slightly ventrally with respect to the penultimate whorl. The venter appears to be evenly rounded.
The innermost preserved septate whorls bear sharp, fairly widely spaced primary ribs that curve slightly forward and terminate in tubercles just below the line of involution, which is near the widest part of the whorl. From the tubercles pass pairs of slightly weaker ribs that cross the venter transversely and are weakly sulcate along the midline of the venter.
Adorally on larger septate whorls and on the body whorl, the primary ribs gradually become stronger and sharper, curve strongly forward near the aperture, and terminate in small conical tubercles at about two-fifths the height of the flanks.
Adorally on the larger septate whorls, the secondary ribs gradually become much finer than the primary ribs, branch from the lateral tubercles by twos, or rarely by threes, or arise singly between branched ribs, and outnumber the primary ribs three to one. All these secondary ribs incline forward on the flanks but apparently cross the venter transversely.
The secondary ribs on the adult body chamber become stronger, sharper, and sparser adorally, arise in pairs or singly from the tubercles, or rarely arise singly between the tubercles, and outnumber the primary ribs two to one.
The holotype at a diameter of 109 mm has a whorl height of 35 mm and an umbilical width of 51 mm. The innermost whorl (pl. 3, figs 8-10) of the paratype at a diameter of 17 mm has a whorl height of 6 mm, a whorl thickness of 9.5 mm, and an umbilical width of 6.5 mm.
This species bears considerable resemblance to Torricelliceras spinosus (Imlay) (1953, p. 99, pl. 53, figs. 8, 11 ) but is more evolute, has much weaker ribs and tubercles, has fewer secondary ribs per primary rib on its adult body chamber, and apparently has a more compressed whorl section. It is more evolute than T. newcombii (Whiteaves) (McLearn, 1929, p. 12, pl. 5, figs. 2-4) and has more secondary ribs per primary rib except on its body chamber. T. approximatum (Buckman) (1922, pl. 336 ) has similar ribbing on its adult body chamber and much coarser ribbing on its septate whorls.
Types. -Holotype USNM 252637; paratype USNM 252638.
Occurrence. -Snowshoe Formation, upper member, about 580 ft (177 m) below the top at USGS Mesozoic loc. 31408; about 450 ft (137 m) below top at USGS Mesozoic loc. 31457.
Torricelliceras cf. T. spinosus (Imlay)
Plate 3, figure 5 One small fragment bears ribs and tubercles similar to those on the outer whorl of T. spinosus (Imlay) (1953, p. 99, pl. 53, figs. 8, 11; this report, pl. 3, figs. 1-4) from the Iniskin Peninsula west of Cook Inlet, Alaska, but differs by having shorter and more prominent primary ribs. The Alaskan species occurs a little below the middle of the Tonnie Siltstone Member of the Chinitna Formation (Imlay, 1975, p. 5, 6) For synonymy and description see Imlay, 1953, p. 93 . This species is represented in eastern Oregon by at least 120 molds, of which the best preserved are from USGS Mesozoic loc. 29421. It has a narrowly rounded venter, a fairly wide umbilicus, and strong sharp ribs that coarsen adorally, incline forward on the venter, and bifurcate fairly regularly a little below the middle of the flanks. On the body whorl, the secondary ribs tend to be loosely united with the primary ribs, and some primary ribs remain unbranched.
Hypotypes. -USNM 252640-252644.
Occurrence. -Lonesome Formation at USGS Mesozoic locs. 26780 and 29421, which are respectively near the middle and top of the formation. P. cf. P. grewingki (Pompeckj) occurs at USGS Mesozoic locs. 30143, 31455, and 28667 at positions ranging from 500 to 10,000 feet (152 to 3,049 m) above the base of the Lonesome Formation.
Genus INISKINITES Imlay, 1975
Iniskinites acuticostatus Imlay, n. sp.
Plate 4, figures [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] This species is represented by 21 specimens, of which two are adults. The whorl section is ovate, a little higher than wide, and widest on the lower fourth of the flanks. The umbilicus is extremely narrow but opens slightly near the aperture of the adult body chamber. The umbilical wall is low, vertical at base, and rounds evenly into the flanks. The flanks are gently convex and merge into an evenly rounded venter. The body chamber occupies about three-fourths of a whorl and apparently becomes a little higher adorally. The aperture is marked by a shallow, forwardly inclined constriction, as exposed on the lower part of the flank on one specimen.
The ribs on the septate whorls are high, sharp, moderately spaced, and become stronger ventrally and adorally. They arise on the umbilical wall, incline gently forward on the lower part of the flanks, recurve slightly at about the top of the lower third of the flanks, and then cross the venter transversely. Most ribs bifurcate between the lower fourth and lower third of the flanks, but some remain simple and alternate with single ribs that arise along the zone of rib furcation.
The ribs on the body chamber are sharp and high where the shell is preserved and gradually become more widely spaced. Unforked primary ribs become common adorally. Some short ribs arise between simple or forked primary ribs. The zone of rib furcation gradually rises adorally to a little above the middle of the flanks. This ribbing persists to near the aperture without reduction in strength.
The suture line is poorly preserved and cannot be traced accurately.
The holotype at a diameter of about 105 mm has a whorl height of 50 mm, an estimated whorl thickness of 46 mm, and an umbilical width of 9 mm. At a diameter of about 80 mm, the whorl height is about 45 mm, the estimated whorl thickness is 36 mm, and the umbilical width is 7 mm. One small paratype (pl. 4, figs. 3-5) at a diameter of 57 has a whorl height of 30 mm and a whorl thickness of 27 mm.
This species is more compressed than any other described species of Iniskinites. Its features are most similar to those of I. intermedius (Imlay) (1953, p. 81, pl. 31, figs. 1-4, pl. 32, figs. 2, 3, 5, 7, 8; 1975, p. 24, pl. 3, figs. 3, 4) , from which it differs by having a more compressed whorl section and sharper, higher, and sparser ribbing.
Types. -Holotype, USNM 252645; paratypes, USNM 252646-252653.
Occurrences. -Upper member of the Snowshoe Formation at USGS Mesozoic locs. 26778, 30401, 31408, and 31410 in eastern Oregon. On the basis of these occurrences, I. acuticostatus occurs from 110 to 600 feet (33 to 183 m) below the top of the Snowshoe Formation. The species is probably represented also by many small immature specimens at USGS Mesozoic locs. 30403, 30404, 30406, and 30933.
Iniskinites cf. I. intermedius (Imlay) Plate 1, figure 19 One partly crushed and much worn adult body chamber bears fine, fairly closely spaced ribbing, which is identical with that on I. intermedius (Imlay) (1953, pl. 31, figs. 1-4, p1. 32, figs., 2, 3, 5, 7, 8; 1975, pl. 3, figs. 3, 4) and which is much finer and sparser than that on specimens of I. acuticostatus Imlay n. sp., which are described herein. The smoothness of the venter on the adoral third of the body chamber is due to weathering. Nine specimens from the Snowshoe Formation in eastern Oregon differ from C. talkeetnanus Imlay in southern Alaska by having a lower, broader whorl section and coarser ribs that are more closely spaced on the inner septate whorls and much more widely spaced on the outer septate whorls. The adult body whorl becomes smooth as in C. talkeetnanus Imlay (1962, p. C 27, pl. 8, fig. 1 ).
Types. One immature ammonite represents parts of three whorls. Its umbilicus is fairly wide. Its outer whorl is subovate and a little higher than wide. Its umbilical wall is low and steeply inclined. Its flanks are fairly flat. The innermost preserved whorl bears strong, radially trending primary ribs and one constriction. The next larger whorl bears slightly stronger radial ribs, one of which bifurcates near the middle of the exposed flanks. The outermost whorl bears moderately spaced primary ribs that are strongest on the umbilical wall and on the lower half of the flanks. Some primary ribs remain simple, but most bifurcate between the middle and upper third of the flanks into much weaker secondary ribs. One primary rib bifurcates near the middle of the lower third of the flanks, and resulting secondary ribs fork again near the middle of the flanks. All secondary ribs trend nearly radially on the flanks, cross the venter transversely, and become weaker but sharper on the venter. Some secondary ribs arise freely near or a little above the middle of the flanks.
This specimen is assigned to Choffatia rather than to Procerites because of its fairly evolute coiling and the presence of constrictions and because its primary ribs are somewhat stronger than its secondary ribs. Its preservation does not permit a positive generic determination. ------------9, 10, 20; pl. 4 Alaska, southern----------------5,7,9, 10, 11, 12 Alaska Peninsula--------------------------7 Alder Creek, Oreg-------------------------4 Ammonite faunal setting_--------------12
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